Efficacy and safety of continuous low-irradiance photodynamic therapy in the treatment of chest wall progression of breast cancer.
Photodynamic therapy (PDT) is a binary therapy using a drug and high-energy light source. PDT is approved for several premalignant and malignant conditions. Recent in-vitro and animal data suggest that enhanced tumor-specific cytotoxicity can be achieved with far less collateral damage to normal surrounding tissues if PDT is administered continuously at a lower dose rate for extended periods of time. Based on these promising preclinical data, we conducted a Phase I clinical trial of continuous low-irradiance photodynamic therapy (CLIPT) using 630 nm laser energy and intravenously administered porforin sodium as the photosensitizer. We determined the maximum tolerated dose (MTD) of CLIPT on skin and tumor response in subjects with cutaneous and subcutaneous metastatic nodules who had failed radiation and surgery. Patients with cutaneous and/or subcutaneous metastatic nodules that had failed radiation and surgery were offered enrollment into the trial. The initial study design planned for sequential cohorts of six subjects to be treated at increasing laser intensity, starting at 100 J/cm(2) administered continuously over 24 h (10(-2) dose rate compared with standard PDT). Dose-limiting toxicity was defined as partial or full-thickness necrosis of the surrounding tumor-free, previously irradiated skin. The MTD was defined as the highest laser energy at which ≤33% of subjects experienced the dose-limiting toxicity. Subjects received intravenous porfirmer sodium 0.8 mg/kg 48 h before commencing CLIPT. Response rates and quality of life measures were assessed. Nine subjects were enrolled with chest wall progression of breast cancer following mastectomy. All had failed prior surgery and electron-beam radiation therapy. The initial two subjects were treated at 100 J/cm(2) and developed partial thickness skin necrosis. Dose reduction was therefore instituted, and the next cohort was treated at 50 J/cm(2). None of the subsequent seven subjects suffered partial or full thickness necrosis, thus establishing the MTD at 50 J/cm(2) over 24 h (0.5 mW irradiance). Six of the nine subjects (67%) had either a complete or partial clinical response. Of note, two subjects had significant regression of tumor nodules distant from the treatment field. Of the eight subjects whose terminal deoxynucleotidyl transferase dUTP nick end labeling assay results were available, 8 (100%) demonstrated histologic response to treatment as evidenced by either tumor apoptosis or regression. Quality of life measures were improved following treatment-particularly bleeding and pain from the tumor nodules. The MTD of CLIPT was established at 50 J/cm(2) administered continuously over 24 h. These preliminary data suggest CLIPT may be an effective, low-morbidity therapeutic modality in the treatment of cutaneous and subcutaneous metastases of breast cancer following mastectomy. Further evaluation in a larger cohort is warranted to better assess efficacy and optimize the intervention.